
TO: INTERESTED PARTIES
FROM: JERI SCOTT, COMPLIANCE PROJECT MANAGER
DATE: JUNE 23, 1999
SUBJECT: STAFF ANALYSIS

On April 12,1999, Energy Commission staff received a petition from the Central
Valley Financing Authority to amend the Commission Decision for the Carson
Cogeneration Project (92-SPPE-1C).  The petition contains a proposal by the
project owner to modify the language in Condition of Exemption Air Quality One.
The modification will allow the project owner to increase the daily hours of
operation of the simple cycle unit without making any physical plant modifications
or changes to the plant’s rate power output.

The additional daily hours of operation will generate additional electrical power
for SMUD during periods of high power demand, and provide additional voltage
support to the local power grid.  However, the increased hours of operation will
cause the daily emission cap of the reactive organic compounds (ROCs) to
increase from a 96 lb/day to 125 lb/day.

We have completed our analysis of the petition and determined that, with
sufficient mitigation, increasing the emission cap of the ROCs will not cause a
significant impact on the environment.  Therefore, we plan to recommend
approval of the Central Valley Financing Authority’s petition at the Commission’s
July 28, 1999 Business Meeting.  We have enclosed a copy of our analysis for
your review.  Your comments and questions are appreciated and must be
received no later than, and preferably prior to the July 23, 1999.

Please call me at (916) 654-4228 if you have questions regarding this memo or
the Energy Commission amendment process.  Technical questions should be
directed to Mr. Matt Layton at (916) 654-3868.

Enclosure



AMENDMENT REQUEST TO INCREASE DAILY EMISIONS LIMIT
FOR REACTIVE ORGANIC COMPOUNDS, CARSON ENERGY
GROUP COMBINED CYCLE COGENERATION FACILITY, 92-

SPPE-1
Amendment Request
On  Apri l 12, 1 999 , the  C arson  En er gy Gr oup , the  C arson  Ice- Ge n pro je ct op era to r,
pr op ose d an am end me nt to  th ei r Combined Cycle Cogeneration Facility, 92-
SPPE-1, to in cr ease the  a llo wa ble  d ail y facil ity e missi ons o f r ea cti ve  or ga nic
co mp oun ds.  Th e a me ndm en t p ro poses th at th e rea ctive  o rga ni c com pou nd 
em issio ns in cr ease, an  o zon e pre cu rso r, be  m iti ga ted  via th e i nclusio n o f the 
Ca rson Ice-Ge n pro je ct in  th e emi ssion  r edu ction  cred it bu bb le (a n o ffset b ubb le )
wh ich n ow  in cl ude s the  Sacr am ento Mun icipa l Uti li ty Di str ict’s Procto r & Gamb le 
an d the  C amp be ll So up Pr oje cts ( CEG 1 99 9).

Background
In  Octo be r 1 99 2, th e C ar son  Ener gy Gr ou p ( CEG) pr opo se d to con struct and 
op er ate  the 99 .3  m ega wa tt (M W) Ca rso n- Ice  Proj ect.  The pr oje ct wa s cer ti fie d in
Ju ne  19 93  (C EC  19 93 ) a nd  ow ne rsh ip  wa s tra nsfer re d to the  C entra l Val ley
Fi na nci ng  Au th ori ty, a  j oin t pow er s a ge ncy comp osed of th e Sacra men to  Mu ni cip al 
Util ity D istri ct (SMUD ) Boa rd  an d one  n on- vo tin g mem be r o f the  Sacr am ento
Co un ty Sa nitation  D istri ct.

Th e pro je ct, b uil t and  o per ating , con si sts o f o ne  co mb ustio n tur bin e gen er ato r
(C TG) com bin ed  cycl e w ith a  d uct b urn er , o ne  co mb ustio n tur bin e gen er ato r
pe aking  u nit, and  o ne co oli ng  to we r.  Two existin g b oi ler s and  six di geste r g as
fl ar es at th e adj acent w astew ate r tre atmen t facil ity a re in clu de d i n the  faci li ty
em issio n cap s.  The  fu el s a re  na tu ral  g as, a nd di geste r g as fr om  th e adj acent
wa stewa te r tre atm en t facili ty.
Laws, Ordinances, Regulations, And Standards
Ai r Qua li ty Co ndi ti on of Ce rtifi ca tio n AQ- 1 (CEC 199 3)  se ts a si ngl e emi ssion  l imi t
fo r cri te ria  a ir po llu ta nts for th e facili ty.  Th e e mi ssi on  li mi ts ar e for  ni tr oge n oxi de s
(NOx) , car bon  m ono xi de (C O), r eacti ve or gan ic co mp oun ds (R OC ), su lfu r oxi de s
(SOx) , a nd  pa rticu la te ma ter  l ess than  1 0 m icron s (PM 10 ).
Analysis
Th e CEG i s p ro posin g a  chan ge  to  AQ-1 , incre asi ng  th e all ow abl e facil ity e missi ons
of R OC fr om th e cur ren t lim it of 9 6 p ou nds/d ay up  to  1 25 po und s/day.  Othe r a ir 
po ll uta nt em issio n lim its i n AQ- 1 wil l rem ai n the  sa me .  CEG i s not p rop osing  a ny
ph ysica l cha ng es to  th e facil ity, sta ti ng th at th at th e R OC  in cr ease wil l all ow 
ad di tio na l h ou rs of op er ati on  pe r day o f the  existin g facil ity p eakin g tur bin e to meet
the summer and daily peak electrical demands of the region served by SMUD
(CEG 1999).  Cu rre ntly, the CTG p ea kin g uni t is li mited  to  r oug hl y 1 0 hou rs of
op er ati on  pe r day, if th e o th er em issio n sou rce s are  o n l in e a nd  pr od uci ng 
em issio ns th at ar e par t of th e facili ty ai r pol lu tan t mass emi ssion  caps i n AQ- 1
(C EG 19 99 ).



The peak electrical demand generally occurs during the afternoons, and mostly
on summer days when the region also experiences high ambient ozone levels.
Any emission increase of an ozone precursor, particularly on a hourly or daily
basis, needs to be analyzed to determine if the increase will cause, or contribute
to an existing, violation of a state or federal 1-hour ozone standards.
Additionally, ROCs are precursors to PM10.  Operating Carson’s peaking
combustion turbines to meet a daily peak demand during the winter PM10
season needs to be analyzed to determine if the emission increase will cause, or
contribute to an existing, violation of a state or federal ambient air quality 24-hour
PM10 standards.

Ambient Air Quality Setting
The Sacramento Metropolitan Air Quality Management District (District)
encompasses all of Sacramento County.  Ambient air quality measurements are
fairly constant, despite the continued growth in the number of industries;
residents and vehicle miles traveled in the county.  Air quality problems occur on
a seasonal rather than continuous basis.  Sacramento generally experiences
violations of the state and federal ozone standards during the summer months
and violations of the state PM10 standard during the winter months.

Air Quality Table 1 shows the ambient air quality data from District monitoring
stations close to the Carson Ice-Gen facility, and the maximum measurements
for the county. The proximity of the monitoring station to the emission source is
generally not as important for ozone and PM10 data; these pollutants have
regional, or gross, rather than localized effects.  Table 1 also shows the number
of days per year that the measure levels of air pollutant exceed the standard.
These continued violations, particularly of the state standards, suggest the need
for continued control measures for PM10, and PM10 and ozone precursor
emissions from sources in the air basin.  Sacramento County ambient air quality
measurements do not violate the federal 24-hr PM10 standard.

Air Quality Table 1: SMAQMD Summary Air Quality Data

Pollut ant Year 1309 T
Str eet 

Elk Grove –
Bruceville

H.D.
Stockton

County
Maximum

Days above
NAAQS (a)

Days above
CAAQS (b)

1997 0.09 0.12 --- 0.14 3 21

1996 0.12 0.12 --- 0.16 7 49

1995 0.13 0.12 --- 0.16 10 39

Ozone –
ppm

1994 0.11 0.11 --- 0.15 6 36

1997 108 --- 107 108 0 6

1996 75 --- 86 86 0 12

1995 85 --- 74 85 0 17

PM10 -
µg/m3

1994 99 --- 94 104 0 13



a.  The National Ambient Air Quality Standard for 1-hr ozone is 0.12 ppm; for 24-hr PM10 it is 150 µg/m3.

b.  The California Ambient Air Quality Standard for 1-hr ozone is 0.09 ppm; for 24-hr PM10 it is 50 µg/m3.

Sources:  CARB 1994, 1995, 1996, 1997

Amendment Description
The amendment proposes an increase in the Carson Ice-Gen facility ROC
emission limit by 29 pounds per day (see Air Quality Table 2).  The increase will
allow CEG, or effectively SMUD, through its joint power ownership of Carson Ice-
Gen, to provide more peak power to its service area.

Air Quality Table 2:  Carson Ice-Gen Project Air Pollutant Emissions (lb/day)

Pollut ant Proposed Perm it  Limit s Cur rent Per mit Lim it s Potential Emission Increases (a)

ROC 125 96 29

a.  The potential emissions increase is the proposed permit level less the current permit limit and less
proposed mitigation.

Source:  CEG 1999

At the same time that SMUD is proposing to increase the operation of Carson
Ice-Gen peaking unit, SMUD is pursuing peaking power from the Sacramento
Power Authority (SPA) at Campbell Soup project and the McClellen peaker
turbine project.  SMUD is also seeking to delay the construction of the
Sacramento Cogeneration Authority (SCA) Procter & Gamble project peaking
unit.  SMUD has filed an amendment with the CEC and the District for the P&G
project requesting an extension of the CEC Decision and District DOC (ATC).

SMUD owns and controls the Campbell Soup and P&G projects through similar
joint power agencies, and owns McClellen outright.  Table 3 shows that SMUD is
planning to increase their peaking capacity by 42 MW, meanwhile, delaying the
construction of 42 MW of peaking capacity.

Air Quality Table 3:  SMUD Peaking Units

Unit Proposed oper at ions
increase (decrease)

Proposed M W 
increase (decrease)

Proposed mitigation of
emission increase (decrease)

Carson Peaking Unit Increase hours of
operation per day

0 Inclusion of Carson into the
Campbell/P&G ERC bubble

Campbell CTCC Increase output 17 ERCs and ERC bubble with
P&G

McClellen Peaking
Unit

Increase output and
operating hours: from
175 to 1000 hrs/qtr

25 ERCs for NOx increase only



TOTAL INCREASE 42

P&G Peaking Unit (Delay construction) (-42) (Not surrendering ERCs at
this time)

Source:  CEG 1999, SPA 1999, SCA 1999, SMUD 1999

Campbell

By 2001 (CEC 1999) SMUD plans to increase the capacity of the Campbell Soup
CTG by almost 17 percent (17 MW) through a combination of additional
combustion turbine fuel-firing and power augmentation (steam or water injection
into the combustion turbine).  SMUD desires to take full advantage of the CTG’s
capability to generate more power at times of high electrical load (i.e., peaking
power) (SPA 1999).  The Campbell amendment proposes to increase the daily
emissions of SOx, PM10, and CO.  While the hourly emission rates of NOx and
ROC are increasing, daily emissions are not increasing in the current
amendment.  The SMUD Campbell Soup project's daily emission limits and
proposed increases are shown in Table 4.

Air Quality Table 4:  Campbell Soup Project Air Pollutant Emissions (lb/day)

Pollut ant Proposed Perm it 
Lim it s

Cur rent Per mit
Lim it s

Mitigation Potential Emission
Increases (a)

NOx 384.5 384.5 0 0

CO 326.9 297.8 0   29

ROC 146.7 146.7 0    0

SOx 21.8 19.4 0    2

PM10 170.3 60 .110 .0

a.  The potential emissions increase is the proposed permit level less the current permit limit and less
proposed mitigation.

Source: SPA 1999

McClellen

SMUD is proposing to modify in late-2000 (CEC 1999) the peaking combustion
turbine at McClellen to increase the capacity from 49.9 MW to about 75 MW.
They will remove an output governor, and install an inlet air evaporative cooling
system and a selective catalytic reduction NOx control system.  They plan to
increase the allowable hours of operation from approximately 175 hours per
quarter to 500 to 1,000 hours per quarter (depending on the quarter).

Because of the increased hours of operation, SMUD was required to install the
emission controls to limit NOx on an hourly and daily basis, and submit NOx
offsets in Quarters 1 and 4.  NOx emission concentrations decreased from 42
ppm to 5 ppm, and the emission rate changed from 135 lb/hr to 16.75 lb/hr.  The
proposal ensures that the turbines will still be designated as a minor source (<25



tons per year) for NOx.  However, NOx emissions increase on a quarterly basis,
as shown in Table 5.  No additional emission controls were required for the other
pollutants; the emission increases will correlate directly to operation increases.
Air Quality Table 5 shows the potential air pollutant emission increases of the
McClellen project on a daily and quarterly basis.

Air Quality Table 5:  McClellen Project Air Pollutant Emissions

Proposed
Per mit 
Lim it s

Histor ical
Emissions

Proposed
Mitigation

Potential
Emission
Increases (a)

Potential
Emission
Increases (b)

Pollut ant Q tr Hrs/Q t r

Pounds/quarter Pounds/day

Q1 500 47,763 1,016 270 7,480 NA

Q2 500 4,548 2,751 0 6,015 NA

Q3 1,000 550 10,646 0 6,942 NA

NOx

Q4 800 7,000 1,433 5,130 7,500 NA

CO (c) Q3 1,000 47,763 2,598 0 45,165 519

ROC (c) Q3 1,000 4,548 269 0 4,279 108

SOx (c) Q3 1,000 550 34 0 516 13.2

PM10 (c) Q3 1,000 7,000 938 0 6,062 168

a. The potential emissions increase is the proposed permit level less the historical emissions and
proposed mitigation.

b. Based on 24 hours of operation, and including one turbine start-up.

c. The third quarter is the highest quarter for these pollutants.

Sources:  CEC 1996, SCA 1997

Peaking Operation

Staff believes that the SMUD had identified a need for baseload and peaking
power when it proposed the Carson Ice-Gen, the Campbell, and the P&G
projects.  Given the identified need and the scope of the proposed amendments
and capital outlays, is likely that SMUD will build and operate the peaking
capacity proposed at Carson, Campbell and McClellen.  Further, SMUD has
indicated that they will built and operate the P&G peaking unit by mid-2001 (CEC
1999).

Until the P&G peaking unit is built, and not accounting for system stability
requirementsi, the most likely dispatch order of the peaking units will be the
Carson peaking unit, the McClellen peaking turbine, and then the power
augmentation of Campbell.



Carson is more efficient compared to McClellen,ii even with the removal of the
governor, allowing the McClellen turbine to be operated in its most efficient
range.iii  Additionally, the addition of the evaporative cooler and SCR systems to
McClellen represent a large investment by SMUD, demonstrating the need for
the capacity and energy represented by McClellen.  It is likely that McClellen will
operate much more than it did in the past.

Campbell, as a combined cycle is the most efficient of the three peaking options,
however, the operation of the turbine above it maximum firing rate and with
power augmentation may have serious maintenance and flame stability
ramifications, which may lead to emission excursions.  SMUD has reported that
the Siemans turbine used at the Campbell project is highly sensitive to upset.
Automatic protection devices switch the turbine from the lowest NOx emission
mode (premix) to diffusion mode. SMUD is requesting excursion language for the
Campbell project to permit a limited number of emission excursions per year
(SPA 1999).  SMUD is also implementing procedures that attempt to minimize
the NOx emissions spike during excursions.  However, it suggests that the
operation of the turbine above it maximum firing rating and with power
augmentation is likely to be the peaking capacity of last resort, given the
sensitivity of the equipment to pressure and flame stability perturbations.

Impacts and Mitigation
The proposed amendment proposes a ROC increase for the facility, not for
peaking unit alone.  The facility, besides the peaking unit, includes the combined
cycle, the duct burner, two boilers, and six flares.  The peaking unit currently
uses natural gas onlyiv; the other facility emission sources use a mixture of
natural gas and digester gas from the adjacent wastewater treatment facility.
Therefore, the ROC emission cap for the facility includes natural gas and
digester gas combustion by-products, which are potential ozone precursors.

ROC emissions are not criteria pollutants, and are generally not modeled for
direct impacts.  However, ROCs as precursors to ozone and PM10, are regulated
to obtain, or maintain, compliance with ambient ozone and PM10 standards for
an area.  It not feasible to do ozone or PM10 modeling of ROC emissions from a
single source.  Nor is it appropriate for this amendment to require extensive
regional PM or ozone modeling of an entire air basin.  However, any increase of
an ozone or PM10 precursor could cause or contribute to an existing violation of
the state and federal ozone or PM10 standards.

The increase in facility ROC emissions on a daily basis may contribute to ozone
or PM10 formation, and contribute to violations of the 1-hour and 24-hour
standards, respectively.  CEG is proposing to mitigate the ROC increases at
Carson by inclusion of Carson in the ERC bubble over Campbell and P&G.  The
available excess ERCs (ROC ERCs or equivalent) under the bubble are shown
in Air Quality Table 6.  The excess ERCs are based on the ERCs surrendered by
SCA for the two combined cycle units at P&G, and less any mitigation needed by



Campbell under the bubble.  The ERC bubble does not consider the ERCs that
would be surrendered if and when the P&G peaking unit is built.

Table 6 demonstrates that on a daily basis, the excess ERCs from the P&G
bubble are adequate to mitigate the proposed ROC increase at Carson on a daily
pound for pound basis.  However, if P&G or Campbell change their operation,
emissions, and/or mitigation packages, the excess ERCs may no longer be
available to Carson Ice-Gen under the bubble.  In order to make the allocation
the excess mitigation from P&G enforceable, staff recommends that conditions of
exemption be added to the Decision.  Recommended conditions are attached to
this amendment analysis.

Air Quality Table 6:  Carson Ice-Gen Project Propose Emissions Increase and
Mitigation (lb/day)

QUARTER Q 1 Q2 Q3 Q4O ff set  Sour ce/Pr oject  Emission

Days/qtr 90 91 92 92

Net ERC (ROC or ROC equivalent)
mitigation liability (+) surplus (-) from
P&G ERC bubble (a)

Lb/day -115.5 -287.1 -90.1 -171.1

Proposed ROC emission increase at
Carson

Lb/day 29 29 29 29

Net ERC (ROC or ROC equivalent)
mitigation liability (+) surplus (-) for P&G
ERC bubble

Lb/day -86.5 -258.1 -61.1 -142.1

a.  The net ERCs available do not consider any changes in emissions, and mitigation required, by the
proposed Campbell Soup amendment (SCA 1999).

Source:  CEG 1999, CEC 1997

Cumulative Analysis
It should be noted that each of the projects, and/or the amendments above,
comply, or will probably comply with all District rules and regulations.  However,
staff is concerned that SMUD is actively pursuing peaking power in small
increments, allowing certain environmental aspects of the combined projects to
go unmitigated.  Meanwhile, SMUD is seeking to delay the construction of an
approved and fully mitigated peaking unit at the P&G facility.

Staff believes that a cumulative analysis which includes the proposed Carson,
Campbell, and McClellen peaking units, and the approved but delayed P&G
peaking unit should be carried out.  Staff believes that it would be most
appropriate to do the analysis during the analysis of the proposed extension of
the P&G peaking unit decision.



CONCLUSIONS AND RECOMMENDATION
On a daily basis the excess ERCs from the P&G and Campbell ERC bubble are
adequate to mitigate the proposed ROC increase at Carson.  Staff recommends
approval of the proposed amendment, with the proposed conditions of
exemption.



Recommended Conditions of Exemption
AQ-3  The  Ca rson Ice-Ge n pro je ct ow ner /o per ator sh all  p rovid e e vi den ce  to  the
CEC CPM  that the Sa cra me nto  Co ge ner ation  Auth or ity ( SCA) has secu re d Gra ce
an d Uno ca l NOx and  Form ica R OC  em issio n red uctio n cre di ts (ER Cs) for  th e
Pr octer  & Ga mb le Co ge ner ation  p roj ect i n the  a mou nts spe cifie d b el ow.

Gr ace NOx
Ja nu ary thro ug h M ar ch – 20,08 0 lb /cale nd ar qu arter ;
Ap ri l thr oug h Jun e – 1 9,171  lb /cale nd ar qu arter ;
Ju ly th ro ugh  Septem ber  –  19 ,5 42 lb /cale nd ar qu arter ; a nd 
Octo ber  thro ug h D ecemb er  – 19 ,76 0 lb /cale nd ar qu arter .

Un ocal NOx
Ja nu ary thro ug h M ar ch – 41,61 6 lb /cale nd ar qu arter ;
Ap ri l thr oug h Jun e - 4 1,616  lb /cale nd ar qu arter ;
Ju ly th ro ugh  Septem ber  -  41 ,6 16 lb /cale nd ar qu arter ; a nd 
Octo ber  thro ug h D ecemb er  - 41 ,61 6 lb /cale nd ar qu arter .

Fo rm ica  R OC
Ja nu ary thro ug h M ar ch -1 ,58 0 lb /cale nd ar qu arter ;
Ap ri l thr oug h Jun e -6,27 6 lb /cale nd ar qu arter ;
Ju ly th ro ugh  Septem ber  - 6,7 16  lb /cale nd ar qu arter ; a nd 
Octo ber  thro ug h D ecemb er  - 5,988  lb /cale nd ar qu arter .

Verification:  15 days after adoption of the amendment, the project
owner/operator shall submit to the CEC CPM copies of the banking certificates
surrendered to the District, which show the NOx and ROC emission reductions of
at least as much as those amounts specified in Condition 3.

AQ-4:  The Carson Ice-Gen project owner/operator shall be responsible for
identifying any changes in the permitted levels of air pollutants and emissions
reduction credits surrendered for either the Procter & Gamble and Campbell
projects.

Verification:  45 days after an adoption of an amendment that changes the
permitted levels of air pollutants or emissions reduction credits surrendered for
either the Procter & Gamble and Campbell projects, the project owner/operator
shall provide the CEC CPM mitigation for the project’s air emissions that are no
longer mitigated under the ERCs bubble from either the Procter & Gamble and
Campbell projects.
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i  SMUD may dispatch specific peaking units for system reliability and stability
reasons, without regard to relative unit performance.
ii The Carson Ice-Gen GE LM6000 average performance is 8,435 Btu/kWhr.  A
generic Frame 7E has an efficiency of >10,000 Btu/kWhr (CEC 1999b).
iii The efficiency of a Frame 7E improves by almost 12% when the maximum
output increases from 49.9 MW to full load 75 MW.  The evaporative cooler only
increases the heat rate by approximately 1 %, but increases output by almost 3%
(CEC 1999b).
iv The District Permit to Operate states that the peaking unit is natural gas-fired
and that, while not currently configured, has the ability to fire on digester gas
(District 1999).


